Abstract: The current investigation studied whether children, aged 4-5 years, and adults, identified vowels on the basis of steady-state or transitional formant frequencies. Four types of synthetic tokens, created with a female voice, served as stimuli: 1) steady-state centers for the vowels [i] and [ae], 2) voweless tokens with transitions appropriate for [bib] and [baeb], 3) "congruent" tokens that combined the first two types of stimuli into Pib] and (baeb], and 4) "conflicting" tokens that combined the transitions from [bib] with the vowel from beb] and vice versa. Results showed that children identified vowels most accurately in steady-state centers and congruent stimuli and used steady-state cues in 87% of conflicting stimuli for vowel identification. Adults were equaliy accurate for voweless, steady-s&te, and congruent tokens and used both steady-state and transition cues for vowel identification, with greater use of transition cues than children for the conflicting tokens.
INTRODUCTION
Speech perception abilities of children are not completely adult-like even at 11 years of age (e.g.. 1,2). One group of researchers has suggested that young children put more emphasis on the dynamic frequency cues of speech than on steady-state cues (either noise or frequency) (3, 4) . A different group of researchers has linked younger children's speech perception differences to their need for greater amounts of the acoustic cue of interest such that they require louder or longer duration speech cues (e.g., 5, 6) . Prior research has shown that for perception of place of articulation in stop consonants that both children and adults relied more heavily on the transitions (7). However, Oh& et al. (8) found that children 5-l I years of age did not rely more heavily on the transitions than adults whereas younger children did so only for the velar place of articulation (6) . They concluded that developmental differences in auditory sensitivity appeared linked to the differences noted in children's speech perceptionli Although research has shown that formant transitions may be important cues for vowel perception in adults (e.g., 9) and that young children are able to use these same cues to identify vowels in syllables with reduced duration vowel steady-states (e.g.,lO), it is not yet known if the formant frequencies or the formant frequency transitions are most important for vowel perception. Thus, the current investigation used methods similar to those of Wallcy and Carrel1 (7) to study whether young children and adults perceived vowels primarily on the basis of the formant transitions leading into the vowel or because of the steady-state formant frequencies.
METHOD
Fitteen adults (mean age: 21 years, 6 months) and eleven children (mean age: 4 years, 10 months) participated in the current project. All had normal speech, language and hearing abilities. The children were given standardized tests for all abilities. The adults were college students who passed a hearing screening.
Each subject participated in one to two test sessions during which four stimulus sets, preceded by training, were administered. All stimuli were synthetic, created with the Sensimetrics (11) package that used the Klatt and Klatt (12) parameters. An adult female voice was used to produce: 1) [bib] and &eb] "congruent tokens, 2) 220 ms. steady-state [i] and [ae] centers taken from the #I tokens; 3) "voweless" tokens that used the transitions into and out of the bib] and web] syllables, and 4) "conflicting" syllables that were composed of the transitions from one nonsense token (e.g., bib]) with the steady-state formant frequencies from the other (e.g., [baeb] 
RESULTS
Figures l-4 show the results from each stimulus set. The Y-axis of each figure shows the percent labeling for each vowel target shown along the X-axis. In Figure 4 , the ordinate indicates percent labeled by the steady-state target. An analysis of variance showed significant effects due to Stimulus set and an Age X Stimulus set interaction. Children's labeling of the steady-state and "congruent" stimuli were not significantly difherent from the adults'. However, children's labeling of the voweless tokens, although at a generally high level was not as good as adults'. Moreover, for the "conflicting" tokens, children primarily labeled the tokens by the steady-states, whereas adults used transitions to do so in 26% of cases when the steady-states were [i] and the transitions were from (baeb]. 
CONCLUSIONS
Although children and adults both are able to identify vowels by transitions as shown in Figure 3 , young children were not quite as good as adults in correctly identifying the vowel when no glottal pulses from the original vowel were present in the signal. Both groups primarily used the steady-state formants to identify vowels when the transitions and steady-states indicated different vowels. However, children more consistently used this strategy than adults as shown in Figure 4 . Thus, the current results suggest that children refy more on the louder or more acoustically salient cue, the formant steady-states, than on the dynamic formant transitions, for vowel identification. Results support the findings of Ohde and Haley (6) and do not support findings of Nittrouer and colleagues (e.g., 4) regarding the importance of transitions for younger children in speech perception.
